Specimen from J. J., male, aged 8-months. Family history.-Only child. Parents said to be healthy and not blood relations. No family history of fits, mental deficiency, or adenoma sebaceum.
dementia developed. At 7 months he weighed 11 lb., and appeared to be blind. Epileptiform attacks occurred daily. There was a convergent strabismus, extreme hypotonus of limb muscles, but no paralysis. Respiration rate usually 40-60, pulse-rate 130-160, temperature normal to 1010 F. The retracted head looked large on the undersized body, but there was no separation of the sutures; head circumference 17 3 in. Skiagrams now showed disappearance of the thymic shadow and enlarged right heart ( fig. 3 ). When 81 months old child died, with symptoms of pneumonia and a temperature of 105°F.
Post-mortem examination, performed twenty-four hours after death (Dr. Elizabeth O'Flynn).-The body was that of a wasted infant, with marked asymmetry of head and trunk. The right side of the head and the right ear were more prominent than the left. The right chest bulged anteriorly and laterally, and formed a definite convexity to the right. No abnormality of skin.
Chest.-Lungs: Right showed patch of consolidation in lower lobe; left showed partial collapse. Thymus not enlarged. Heart and pericardium (weight 52 grm.); considerable hypertrophy and displacement to right. Small whitish elevations present on anterior surface at junction of right and left ventricles. Heart cavities: In the right ventricle two small nodules were seen projecting into the upper part of the cavity from the region of the attachment of the left tricuspid valve and the adjoining rest of the muscle. A small nodule was present in the left ventricle. The walls of the ventricles were much thickened, the cavities relatively small. Vessels appeared normal.
Section for the Study of Disease in Children
Abdomen.-Liver, spleen, and intestines, appeared normal. Kidneys showed no tumour formation. Suprarenals normal.
Brain.-The hemispheres were asymmetrical; the right measured 16i in., frontal to occipital poles; the left measured 14 in. The convolutions varied considerably in Histologically.-Rhabdomyomata: The pale areas are sharply defined by a fine capsule from the surrounding muscle. Those projecting into the ventricles are covered by endothelium. Under low power they appear to consist of a sponge-like tissue with empty spaces of various sizes (fig. 6 ). By special staining the tumour cells are seen to contain one nucleus relatively rich in chromatin. The cytoplasm is irregular, with a centrally placed mass, from which come off numerous fine cytoplasmic prolongations in all directions. The interstices between these prolongations appear empty; in some, however, well-marked striations are present, and the resemblance to normal heart muscle is very definite (fig. 7 ). The striation is sometimes best seen in the periphery of the cell. In the smaller nodules there is less differentiation, the cells are more empty, the nuclei often missing. No fat, lipoid or glycogen is demonstrable by special technique.
The changes in the brain are similar to those described by various writers (Brushfield, Wyatt, Friedman) , and consist of a patchy gliosis of the cortex and softening of the subcortical white matter. Microscopically there is marked glial overgrowth ; glial cells at various stages of development, from small round cells to the more mature fibre-forming type, are present.
Here and there are to be seen clusters of large ganglion-like cells. These may be abnormal glial cells, nerve-cells, or some form of reactionary giant cells; their nature is quite unknown. Nerve-cells, &c., and concentric bodies, ? psammomas, can be seen.
No histological changes were discovered in other parts of the nervous system examined, includinog brain-stem, cerebellum, and cord.
The main interest in the pathological picture lies in the tumours of the heart. Their nature is still in doubt, but there is good evidence that they consist of heartmuscle fibres, which have retainecl their embryonic character up to a point, and then undergone some form of degeneration. It is well know-n that fibrous tumours are found later in life, also associated with tuberose sclerosis, which are evidently the remains of rhabdomyomata of earlier years.
Dr. Helen Mackay drew attention to two phases in the child's clinical history. When he was 23 months old attention was concentrated on the child's thinness, his rapid breathing, often with recession, on the abnormal shape of the head and chest, and on the shadow shown in the skiagram to the right of the sternum. Two of her (Dr. Mackay's) colleagues quite rightly maintained that the shadow was due to the thymus, but at this stage she had thought she was possibly dealing with an intrathoracic tumour causing pressure symptoms, with or without an enlarged heart. The forward bulge of the ribs to the right of the sternum seemed to favour this idea. In contrast with this was the final phase about six months later: a wasted, 8 months' old infant, taking no notice of anything, who lay with flaccid limbs and retracted head and suffered from numerous myoclonic twitchings and epileptiform attacks without cyanosis. There was internal strabismus. Breathing was still rapid, but at this stage the thymic shadow had disappeared, and the skiagram showed an obviously enlarged heart.
The condition was not diagnosed in life. The dementia developed much too rapidly to be the result of fits. Possibly the progressive dementia, epileptiform attacks, and enlarged heart with rapid breathing, in an infant of very poor physical development, might have suggested the true diagnosis to someone who had previously seen this syndrome. Tuberose sclerosis has been described in an infant only 2 days old, and it has been stated that in 50% of all the cases there are fits in the first year of life. Nevertheless it has rarely been diagnosed in life at this early age. In older children and in adults the presence of adenoma sebaceum on the face might make the diagnosis easy, and this eruption has been observed in infants of 9 weeks, 6 months, and 13 months old respectively, so that occasionally a definite diagnosis should be possible in infancy.
Tuberose sclerosis was an extraordinary condition. Steward and Bauer (1932) gave the following remarkable list of tumours found with this disease: tumours in "brain, ependyma, kidneys, heart, skin, pancreas, intestine, thyroid and mammae which might be "undifferentiated embryonic neoplasms, gliomas, haemangiomas, lipomas, myomas, fibromas, mixed tumours, teratomas, dermoid cysts, or carcinosarcomatodes ". To this might be added tumours in retina, spleen, and lungs (Lind 1924) , and also congenital abnormalities: spina bifida, cystic kidneys, supernumerary digits, syndactylomy, hemihypertrophy and pigmentary changes in the skin (Critchley and Earl 1932) . Granting that a few of these associations might be due to chance, what could be the underlying condition giving rise to such diverse conditions ?
